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pressure on the diaphragm has been reported to cause pleu-
ritic pain, dyspnea, lower lobe atelectasis, and recurrent

pneumonias.8 The most immediate and life-threatening
problem associated with a splenic pseudocyst is spontaneous
rupture, which occurs in about 25% of cases.9 A patient with
a ruptured splenic pseudocyst presents with hemoperito-
neum and shock and requires immediate surgical interven-
tion. For this reason it is advisable to remove these cysts at
the time ofdiagnosis, even in an asymptomatic patient.

Differentiating splenic cysts from other intraabdominal
visceral cysts can sometimes be difficult. The differential
diagnosis would include omental and mesenteric cysts, as

well as cysts of the left kidney, liver, pancreas, left adrenal
gland, and left ovary. Ultrasound study, computed tomogra-
phic scan, and liver-spleen scan are all helpful in making the
diagnosis. Routine abdominal radiographic films may detect
splenic cyst calcifications; however, these may be difficult to
distinguish from splenic artery aneurysms.8

If a patient has a history of exposure to an animal carrier
or has lived in areas where echinococcosis is endemic, it is
necessary to consider echinococcal infection. This infection
can result in the formation of splenic cysts similar in appear-
ance to pseudocysts; injury to such cysts during laparotomy
may cause intraabdominal dissemination of echinococcal
scolices. Echinococcal cysts of the spleen generally arise on
the upper pole and if calcified, the rim tends to be less dense
and incomplete compared to nonparasitic cysts.4 If echino-
coccal cysts are suspected, a serum complement fixation test
can be helpful.1

There is some controversy regarding the treatment of
splenic cysts. Recommendations range from simple observa-
tion to splenectomy. In 1950, Fowler popularized splenec-
tomy as the treatment of choice, reporting a minimal mor-

tality rate.1 With further evidence of the spleen's role in
immunosurveillance, there has been an increasing emphasis
on splenic salvage, especially in pediatric patients. Cyst exci-
sion or splenorrhaphy can be considered if the cyst does not
involve the splenic hilum and if there is a major division in the
extrasplenic blood supply.1O Partial cyst excision and marsu-

pialization is another option. The two patients in our series
had large splenic pseudocysts. In one patient a cyst excision
was done and the spleen salvaged. In the other the cyst occu-
pied a large portion of the spleen, and its position in the
splenic hilum necessitated splenectomy. It would be prudent,
however, to attempt splenic preservation when feasible either
by splenorrhaphy, cyst excision, or drainage and marsupiali-
zation.
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ACUTE RENAL FAILURE due to rhabdomyolysis has been re-

ported with the use of amphetamines, heroin, and phencycli-
dine hydrochloride. Despite the recent upsurge in popularity
of cocaine as a "recreational drug," however, there has been
no report of myoglobinuric renal failure associated with co-
caine abuse. We describe the case of a patient in whom rhab-
domyolysis and renal failure developed after numerous in-
tranasal doses of cocaine over several days. The clinical
aspects of this case are similar in many respects to those of
rhabdomyolysis associated with phencyclidine or amphet-
amine abuse.

Report of a Case

A 33-year-old, previously healthy man was admitted for
bizarre behavior and fever. The patient was noted to be in-
creasingly despondent recently. He had been a cocaine user
"off and on" for about ten years. During the three days
before admission he began using 10 to 14 grams of cocaine
intranasally daily. Subsequently he became very agitated and
delirious. He locked himself in his room, refusing to commu-
nicate with his family or to eat or drink. In the night before
admission to hospital, the patient was reported to be yelling,
barking, and running into the walls.

Physical examination revealed a temperature of 400C
(104°F). The blood pressure was 140/90 mm of mercury
with a pulse rate of 120 per minute and a respiratory rate of
32. The patient was severely agitated and had babbling
speech. At times he required restraints, yet he was alert and
oriented. Multiple ecchymoses were present throughout his
body. Laboratory data included a serum creatinine value of
2.5 mg per dl, blood urea nitrogen of 26 mg per dl, and the
initial creatine kinase was 514 IU per liter. The serum cal-
cium was 7.0 mg per dl and serum albumin, 3.3 grams per
dl. Serum phosphate was 3.8 mg per dl and the potassium
was 4.7 mmol per liter. The leukocyte count was 18,400 per
/d with 76% granulocytes, 18% lymphocytes, and 6% mono-

cytes reported by the automated cell differentiator. The he-
matocrit level was 48% with a hemoglobin concentration of
16.3 grams per dl. A urinalysis showed a moderate amount of
ketones and 4 to 10 granular casts per high power field.
Initially the dipstick revealed no blood, but subsequently it
did so in the absence of microscopic hematuria. Urine myo-
globin was present in a concentration of 11.9 ,ug per ml.
Urine and blood toxicology screens confirmed the presence
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ofcocaine as well as of its urinary metabolite, benzoylmethy-
lecgonine. No other drugs were identified.

Therapy consisted of vigorous intravenous fluid replace-
ment, 25 grams of mannitol, and sedation with diazepam
(Valium) and haloperidol (Haldol). The patient remained
nonoliguric; however, on the second hospital day, the serum
creatinine level peaked at 3.9 mg per dl and the blood urea
nitrogen at 34 mg per dl. The serum creatine kinase reached
a peak of 57,300 IU per liter (normal range, 16 to 195) with
98.2% MM fraction on isoenzyme determination. Clinically
the patient improved rapidly. His fever subsided and his agi-
tation abated. He was discharged on the fourth hospital day
with a serum creatinine value of 2.7 mg per dl and a blood
urea nitrogen concentration of 17 mg per dl. Unfortunately,
the patient was lost to follow-up.

Discussion
Cocaine, an alkaloid derivative of the plant Erythroxylon

coca, has long been used for medical and cultural purposes.
Recently the use of cocaine as a stimulant and euphoric agent
has greatly increased. With its popularity, there have been
many reports of various complications associated with co-
caine toxicity. Acute myocardial infarction, with and without
atheromatous coronary artery disease,15 ventricular dys-
rhythmias,6 renal infarction,7 bowel ischemia and infarc-
tion,8'9 pulmonary dysfunction,10 and subarachnoid hemor-
rhages10 have thus been reported. Rhabdomyolysis with acute
renal failure, however, has not been previously associated
with cocaine intoxication. Nontraumatic rhabdomyolysis and
acute renal failure have been reported in association with a
number ofcommonly abused drugs. 12'13

Rhabdomyolysis seen in association with heroin and bar-
biturate abuse is probably related to local pressure necrosis
from the patient's own body while the patient is obtunded or
unconscious. 4 Rhabdomyolysis has also been associated
with phencyclidine use. 1517 This has been postulated to be
due to muscle damage caused by the use of restraints in a
hyperactive, combative patient. 16 Others have proposed that
the acute dystonic reaction induced by phencyclidine caused
the muscle damage.17 Amphetamine abuse has also been
associated with rhabdomyolysis and acute renal failure. 18-20
Hyperpyrexia and increased muscular activity seen in these
patients have been considered important in causing the
muscle damage. 19 Cocaine is unique among the local anes-
thetics in its ability to enhance the effects of sympathetic
stimulation. The action of epinephrine and norepinephrine is
terminated with the uptake of these drugs at the adrenergic
nerve endings. Cocaine blocks this uptake, thus prolonging
the effects ofcatecholamines. Cocaine also facilitates norepi-
nephrine release, activates tyrosine hydroxylase, and pro-
duces an increased ,B-receptor density. With ongoing use,
both c- and fl-receptor sensitivity is increased.21'22 Conse-
quently, with cocaine toxicity, features of sympathetic over-
activity appear, such as dilated pupils, tachycardia, hyperten-
sion, and intense vasoconstriction.23 Cardiac lesions found in
cocaine abusers are histologically similar to those seen in
patients with excess catecholamine stimulation, as in those
who have pheochromocytoma or have received large
amounts of catecholamines during a cardiopulmonary resus-
citation.24 In the central nervous system, cocaine initially
acts as a stimulant and then as a depressant. This central
stimulation, as well as a cocaine-induced elevation in circu-
lating catecholamines, leads to increased motor activity,

which initially is well coordinated. When lower motor cen-
ters are affected, however, uncontrolled tremors and convul-
sive movements may result.21 This increase in motor activity
with a concomitant vasoconstriction that decreases heat loss
may result in hyperpyrexia.

In the case described here the elevated serum creatine
kinase (57,300 IU per liter) and the myoglobinuria (11.9 ,Ag
per ml) support the diagnosis of rhabdomyolysis. The intra-
nasal doses (10 to 14 grams per day) reportedly taken by this
patient before admission are extremely high when compared
to the 1 to 32 grams per week range given in the national
survey of the National Institute on Drug Abuse by the 800-
COCAINE helpline callers.22 As a chronic user, our patient
may have been more sensitive to the sympathomimetic ef-
fects ofhis cocaine binge preceding admission.

Several possibilities may account for rhabdomyolysis in
association with cocaine consumption in this patient. It is
possible that the sympathetic overactivity resulted in vaso-
constriction. The vasoconstriction in the setting of muscular
overactivity may have resulted in microinfarctions with skel-
etal muscle necrosis. Hyperpyrexia with fluid losses and in-
adequate replacement may have also participated in the end
result of acute renal failure. Alternatively, cocaine intoxica-
tion is known to cause seizures.25 It is possible that while
locked in his room the patient may have had unobserved
seizures as the cause ofrhabdomyolysis.

Phencyclidine-related rhabdomyolysis may be more
likely to occur in the case of a hyperactive patient who is
placed in restraints. The patient described here was agitated
and required restraints at times; however, the need for re-
straints was not a major part of his clinical course, as so often
is the case in patients intoxicated with phencyclidine. We
certainly could not exclude traumatic rhabdomyolysis as a
cause of his muscle damage. His history of running into the
walls of his locked room and multiple ecchymoses on his
body support the possibility oftraumatic rhabdomyolysis. He
did not, however, have obvious areas of myoedema or mas-
sive ecchymosis. Finally, the possibility that large doses of
cocaine may have a more directly toxic effect on skeletal
muscle in vivo cannot be excluded. Catecholamine excess
seems to cause myofibrillar degeneration in humans and ex-
perimentally in animals.26 More recently, investigators have
described similar changes in myocardial muscle of cocaine
abusers.24 The initial negative finding of the benzidine urine
dipstick at a time when the creatinine concentration was al-
ready elevated is compatible with rhabdomyolysis-associated
acute renal failure. Creatinine often has an initial rapid rise
due to the release of creatine from damaged muscle and its
subsequent conversion to creatinine. Creatine kinase levels,
on the other hand, usually peak on the second or third day,
followed by a decline of 50% every 48 hours.27 It is thus a
more sensitive indicator of rhabdomyolysis than the presence
of myoglobinuria. The absence of myoglobinuria in many
cases of rhabdomyolysis-associated renal failure may suggest
that other nephrotoxic products are released from muscle or,
alternatively, that myoglobin excretion may be brief27 and
intermittent in view of the varying glomerular filtration rate
and perfusion to damaged muscles.

The above case represents an association ofcocaine intox-
ication and rhabdomyolysis with myoglobinuric renal failure.
It has similarities with amphetamine- and phencyclidine-
associated rhabdomyolysis, which also induce sympathetic
overactivity. We report this case to draw attention to the
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potential risk of rhabdomyolysis in cocaine intoxication. Fur-
ther reports and studies may define the incidence and circum-
stances of occurrence of this additional deleterious effect of
cocaine abuse.
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